This article deals with the computational study of the nonlinear Galerkin method, which is the extension of commonly known Faedo-Galerkin method. The weak formulation of the method is derived and applied to the particular ScottWang-Showalter reaction-diffusion model concerning the problem of combustion of hydrocarbon gases. The proof of convergence of the method based on the method of compactness is introduced. Presented results of numerical simulations are composed of the computational study, where the nonlinear Galerkin method and Faedo-Galerkin method are compared for the problem with analytical solution and the numerical results of the Scott-Wang-Showalter model in 1D.
Introduction
It is well known that many problems often occur when one tries to approximate the complex dynamics of reaction-diffusion equations. Especially the error estimate of common methods grows exponentially in time. One possible approach to overcome this problem, known as the Nonlinear Galerkin method is suggested by Marion and Temam in [1] . It is also discussed in [2] and [3] . In this paper we discuss this method and its properties, and apply it to the solution of particular reaction-diffusion model and perform a computational study when the method is compared with the commonly known Faedo-Galerkin method.
Consider a system of reaction-diffusion equations 
Let ini H   . Then the weak solution of the problem
such that it satisfies the following equations for each V  :
Nonlinear Galerkin Method
The nonlinear Galerkin method proposed by Marion and Temam in [1] is an extension of the classical FaedoGalerkin method, which is extensively discussed in [4] , [2] or [3] . Generally there are two main goals we would like to achieve by using the nonlinear Galerkin method:
garding the computational time of the Faedo-Galerkin method;  To decrease computational time regarding to the precision of the approximation of the Faedo-Galerkin method.
Analogically to the Faedo-Galerkin method, we search the approximate solution on some finite-dimensional subspace of . Consider a differential equation for the unknown function
with the initial condition
where the mapping is written as 
endowed with the homogeneous boundary conditions and with the following initial conditions
We consider the unknown functions  and  as mappings from the interval   0,T to the V . Denoting
we introduce the following operator notation for un-
Then we define the operator F as
Utilizing this notation, we can rewrite the problem (16)- (17) as
In this case, we consider , the domain 1,
and the spaces and 
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We search the Galerkin approximation of  as the decomposition 
The unknown combination coefficients   and   for the 1, 2, , M    are given by the following system of differential-algebraic equations:
Multiplicating the second equation of (22) by   , using simple algebraic manipulations and subtracting it from the first equation of (22) 
The coefficients J  are then computed via the relation (23).
Convergence
We prove the convergence of the nonlinear Galerkin method applied to the Scott-Wang-Showalter model.
The most important note is the existence of the invariant region for the Scott-Wang-Showalter model. Its existence was proved in [7] .
We introduce the following operator notation
where Id is the identical operator. The Jacobian matrix of the operator G is computed as 
where 1 2 . Hence we can write the following important estimates for the operator :
Then the equations for the nonlinear Galerkin method (11) are as follows 
The eigenvalues are 
To prove the convergence of the nonlinear Galerkin method we process the particular sequences in Equation (25). We use the Young inequality and (24) to estimate the left hand side and then we obtain the auxiliary estimate we obtain that the Banach space the particular system of reaction-diffusion equations in one spatial dimension. As the investigated reaction-diffusion system was chosen the Scott-Wang-Showalter model. We presented the system of differential-algebraic equations for the approximation of the weak solution, proof of existence and uniqueness of the weak solution and the proof of convergence of the nonlinear Galerkin method. We performed quantitative analysis among analytical solution and numerical approximations obtained via the nonlinear Galerkin method and the commonly known Faedo-Galerkin method. It indicates that the nonlinear Galerkin method is more efficient since it conserves the similar level of accuracy with respect to the shorter computational time. 
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